JVUl Willi l 



5 1 ™ Page 1 ot I 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 08-269891 
(43)Date of publication of application : 15.10.1996 

(51)lnt.CI. D21H 17/37 

C08L 33/26 

(21 )Application number : 08-038696 (71 Applicant : ARAKAWA CHEM IND CO LTD 
(22)Date of filing : 31.01.1996 (72)lnventor : SHIMAMOTO KATSUHIRO 

TANIMOTO SHINICHIRO 
NABETA YOSHIMORI 
HIROSE KUNIHIRO 

(30)Priority 

Priority number : 07 37527 Priority date : 01 .02. 1 995 Priority country : JP 

(54) ADDITIVE FOR PRODUCING PAPER 

(57)Abstract: 

PURPOSE: To obtain an additive for producing paper, relatively low in viscosity in spite of 
containing a high mol. wt. (meth)acrylamide copolymer, excellent in workability, and exhibiting 
an excellent paper-reinforcing effect as an inner additive or an outer additive. 
CONSTITUTION: The additive is produced from a (meth)acrylamide copolymer obtained by 
copolymerizing 99.9-80mol.% of (meth)acrylamide, 0.05-10mol.% of a (meth)allyl group- 
containing monomer selected from the group of (meth)allyl carboxylic acid, (meth)allyl sulfonic 
acid, their salts and (meth)allyl alcohol, 0.005-10mol.% of at least one kind selected from the 
group of N,N-dimethyl (meth)acrylamide, N-methyl(meth)acrylamide, N-ethyl (meth) 
acrylamide, N- isopropyl(meth)acrylamide and N-t-butyl(meth)acrylamide represented by 
formula: CH2=C(R1)-CONR2(R3) (R1 is H, methyl; R2 and R3 are H, a 1-4C alkyl), and 
40wt.% of at least one kind of anionic, cationic and anionic vinylic monomers. 



LEGAL STATUS 

[Date of request for examination] 21 .01 .2003 

[Date of sending the examiner's decision of 
rejection] 



http://wwwl 9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAG6a4L WDA408269891Pl.htm 8/22/2006 



[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3487059 

[Date of registration] 31 .10.2003 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wvswl9Jpdl.nci^ 8/22/2006 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



[Claim 1] (A) (met.) The monomer and (C) general formula (1):CH2 = 5^ u H^niWeteifd fmeta) 
formula R3) which have one allyl group as an acrylamide and B) f* 0 ^*^^™** 
Rl A hydrogen atom or a methyl group, and R2 The straight chain of a hydr oge n atom o ar bon 
numbers 1-4 or the alkyl group of branched chain, R3 the alkyl group of the straight chain of carbon 
numbers 1-4 or branched chain - expressing - additive for paper manufacture which « — 
the acrylamide system copolymer obtained by copolymerizing N-permutation (meta) acrylamides 

[Qa7m21 (A) et (meta) Monomer 0.05 - ten-mol % and (C) general formula (1):CH2 =C (^ ONR2 
among a formula (R3)) which has one allyl group as a ( B > ^^^^ of a 

acrylamide 99.9 - 80-mol% Rl A hydrogen atom or a methyl group, and R2 ™ e 
hydrogen atom or carbon numbers 1-4, or the alkyl group of branched chain, R3 ^^S™^ 
straight chain of carbon numbers 1 -4, or branched chain - expressing - additive ft * paper manufacture 
which comes to contain the acrylamide system copolymer obtained by copolymerizing 0.05-10 mol /. 
of N-permutation (meta) acrylamides expressed (meta). 

[Claim 3] (A) (meta) Acrylamide, the monomer which has one allyl group as a (B) ^bon-carbon 
double bond meta), (C) General formula (1):CH2 =C(Rl)-CONR2 (among a ^ u ^» ^ M 
hydrogen atom or a methyl group, and R2 The straight chain of a ^^.^^^^m or 
o ; the alkyl group of branched chain, R3 the alkyl group of the straight chain of carbon 4 ' 
branched chain - expressing - N-permutation (meta) acrylamides express 

monomer except a (D) (aforementioned A) - (C) component - The ad dli ^ sort 
which comes to contain the acrylamide system copolymer obtained by copolymerizing at least one sort 
chosen from a cationic vinyl monomer and a nonionic vinyl monomer i™*)- ^ 
[Claim 4] (A) (meta) Monomer 0.05 - ten-mol % and (C) general formula (1):CH2 ^»£" NK2 
among a formula (R3)) which has one allyl group as a (B ) carbon-carbor of a 
acrylamide 99.9 - 55-mol% Rl A hydrogen atom or a methyl group, and R2 the 
hydrogen atom or carbon numbers 1 -4, or the alkyl group of branched chain, R3 the alky group the 
straight chain of carbon numbers 1-4, or branched chain - expressing - the a ^ n ;^^ d er A) . 
except 0.05-10-mol % of N-permutation (meta) acrylamides expressed, and a (D) ^ e ^J™^ 
(C) component - The additive for paper manufacture which comes to contain th is 
copolymer which is chosen from a cationic vinyl monomer and a nonionic vinyl monomer, and which 
Attained hv conolvmerizine less than f 1 sort 40 mol % ] at least (meta). 

[aa ™ The aZ"e 8 for paper manufacture according ,o claim , to \ "hose monome ' whtch has 
one allyl group as a carbon-carbon double bond (meta) is at least °"^f 0 ^°™ a " %L allvl 
compound (meta) carboxylic acid, allyl compound (meta) sulfomc ac.ds, these salts, and (meta) allyl 

Sim'ei (C) The additive for paper manufacture according to claim 1 to 4 whose N J e ™ u ^ , ;° n j a n ; e,a) 
Slides are at least one son chosen from N and N-dimethyl (meta) acrylamtde, N-me,hyl (meta) 
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acrylamide, N-ethyl (meta) acrylamide, N-isopropyl (meta) acrylamide, and N-t-butyl (meta) 

[c7a!m m 7](D) as a component - the total mol sum of all monomers -- receiving ; -- an anionic ^vinyl 
monomer -- a 1-15-mol % and cationic vinyl monomer - 1-15-mol % - the addit.ve for paper . 
manufacture according to claim 3 or 4 which it comes to use. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 



Ed of the Invention] This invention relates to the additive for paper manufacture. In detail it is 
Sd with the additive for paper manufacture which comes to contain the acrylarmde (meta) system 



copolymer of high branching structure 
[0002] 



Description of the Prior Art] In recent years, on the occasion of manu f«*«^^^^ 
board, importance has been attached to the additive for paper manufacture, ^^T^V^ 
reinforcing agent. It is further raised with the purpose of energy saving or saving resource that ^use ot 
good I pulp wi restricted with aggravation of a bolt supply situation as this back^mrf an ^t^iM«d 
for reuse of used paper became strong much more, and the add.tive for paper manufacture as a modat.er 
of naDer and the paper board is much more indispensable as that result. 

[ImfonL other'hand, the dependence and its use range of a ^^^^Xi^l^^ 
paper reinforcing agent have spread further for the purpose of upgradmg ^^*^SSf 
in the productivity accompanying improvement in the speed of a paper machine or 01 
paper As an additive for paper manufacture, a polyacrylamide system is in use ^^^tive 
[0004] however, conventionally well-known in recent years, ^^.^^^^ for 
for paper manufacture is becoming still severer - it is coming to ^^.f!^ as an 
polyac'rylamide system paper manufacture of low molecular weight in res P^Uhc^ ct^ene s «an 
additive comparatively. Therefore, the means of macromolecule ^ fi ^^^^ 0 ST s ^ 
improvement in the engine performance, but since ^f^^^l tTm o paper 
much when macromolecule quantification is only carried out, the dupe ability* ttic time ot p p 
making serves as a defect. Consequently, when this copolymer is ^^..^^^f perfect 
manufacture, too much condensation arises, and it is easy to cause the coa ^^^^% m 
paper. Moreover, the high-concentration product (additive for paper manufacture) is demanded trom 
reduction of transportation cost, and the field of improvement in Productivity^ cross .n n king 
T0005] That these troubles should be canceled, branching structure is given by ^ " ^ it 

nyl I monomer (what has at least two double bonds), and thf-W 
increase the molecular weight is made, suppressing a viscosity rise of the °^~ uch as 

example, Uono and others (JP.53-1 1491 1,A) has proposed using divinyl ^^^^ 
methylenebis acrylamide, as a cross linking agent component. However ^?^^^^- a in 
pointed out gelling, if the addition of a divinyl system monomer is ^^"p^SS.Y, 1953) of 
agreement with the theory (Principles of Polymer Scense, Comeir University Pres * ™™" M > 
gelation by the system which added the divinyl system monomer .^^^^T^j A) 
al though Kimuraand others recommended 3 <^^^££?ffi effec JvtL same 
according to recognition of this invention person or the experiment Jhrt . he gela t on 
as the above is only amplified, and it resulted in making manufacture of ihc addmve tor pap 
manufacture more difficult compared with the case where a div.nyl system monomer is 
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contrary. Moreover, when little use of the cross linking agent was carried out, the polymer of the amount 
of macromolecules could not be obtained, and the effectiveness as an additive for paper manufacture 
was not yet enough. 

[0006] Moreover, the attempt which is going to give branching structure is also made by using the vinyl 
monomer which has chain transfer nature substituents, such as allyl compound (meta) acrylate and N,N- 
dimethylacrylamide, (JP,5- 195485, A). However, when the vinyl monomer which has a chain transfer 
nature substituent is used, although gelation cannot take place easily, molecular weight distribution 
cannot become large and it cannot obtain the acrylamide (meta) system copolymer of the amount of 
macromolecules. This is pointed out by said Flory. 
[0007] 

[Problem(s) to be Solved by the Invention] Without being accompanied by gelation, this invention 
comes to contain the acrylamide (meta) system copolymer which carried out macromolecule 
quantification, and also in high concentration, handling nature is comparatively good at hypoviscosity, 
and it aims at offering the additive for paper manufacture which is moreover excellent in the engine 
performance as an additive for paper manufacture. 
[0008] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that the technical 
problem of said conventional technique should be solved, this invention persons as a constituent of an 
acrylamide (meta) system copolymer By using N-permutation (meta) acrylamides expressed with the 
monomer which has one allyl group as a (B) carbon-carbon double bond (meta) shown below as a 
monomer which has chain transfer nature, and the (C) general formula (1) It found out that an 
acrylamide (meta) system copolymer could be comparatively obtained by hypoviscosity by the amount 
of macromolecules, and high concentration, without being accompanied by gelation. This invention is 
completed based on the starting new knowledge. 

[0009] That is, this invention is monomer and (C) general formula (1):CH2 =C(Rl)-CONR2 (among a 
formula (R3)) which has one allyl group as a (A) (meta) acrylamide and (B) carbon-carbon double bond 
(meta). Rl A hydrogen atom or a methyl group, and R2 The straight chain of a hydrogen atom or carbon 
numbers 1-4, or the alkyl group of branched chain, R3 the alkyl group of the straight chain of carbon 
numbers 1-4, or branched chain - expressing — the additive for paper manufacture which comes to 
contain the acrylamide system copolymer obtained by copolymerizing N-permutation (meta) 
acrylamides expressed (meta) - The monomer in which this invention furthermore has one allyl group 
as a (A) (meta) acrylamide and (B) carbon-carbon double bond (meta), (C) General formula (1):CH2 =C 
(Rl)-CONR2 (among a formula (R3)) Rl A hydrogen atom or a methyl group, and R2 The straight 
chain of a hydrogen atom or carbon numbers 1-4, or the alkyl group of branched chain, R3 the alkyl 
group of the straight chain of carbon numbers 1-4, or branched chain — expressing - N-permutation 
(meta) acrylamides expressed and the anionic vinyl monomer except a (D) (aforementioned A) - (C) 
component - It is related with the additive for paper manufacture which comes to contain the 
acrylamide system copolymer obtained by copolymerizing at least one sort chosen from a cationic vinyl 
monomer and a nonionic vinyl monomer (meta). 
[0010] 

[Embodiment of the Invention] In this invention, (A) (meta) acrylamide means acrylamide or 
methacrylamide, it can be independent-used or these can be used together. It is good to carry out 
independent use of the acrylamide from the field of economical efficiency, in addition, following this 
invention — setting (meta) — it is the same semantics. 

[001 1] (B) The monomer which has one allyl group as a carbon-carbon double bond (meta) means the 
monomer which has one allyl group (meta) in a molecule, and does not have a carbon-carbon double 
bond other than an allyl group (meta). (Meta) An allyl group is a functional group which generally has 
chain transfer nature, and it is thought in this invention that it has the function of both a chain transfer 
agent and a cross linking agent. In addition, since two or more allyl groups (meta) gel in a certain case or 
molecular weight distribution become large into a molecule, it is not desirable. Moreover, the same is 
said of the case where it has other different carbon-carbon double bonds from an allyl group (meta), for 
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example, an acryloyl radical etc. As a monomer which has one allyl group as such a (B) carbon-carbon 
double bond (meta), at least one sort chosen from an allyl compound (meta) sulfonic acid, allyl 

components, an allyl compound (meta) ^^^"^^^tadon. and a meta- 
acrylamide system copolymer obtained meta) camca out £^£bU iw q „ f a mono mer especially. In 

raised. . . ~ n xjR 9 , wr-u \ - a hydrogen atom or a methyl group --) 

[0012] (C) general formula (1):CH2 J^bS .4 or the alkyl group of branched chain, 

R2 The straight chain of a hydrogen atom or carbon numbers 4 or J J chain of carbon 
R3 N-permutation (meta) acrylamides structure into the copolymer 

numbers 1-4 or branched chain It is going to S^J^iXdkyl gioup acting as a chain transfer 
obtained by this using the methyl group or ^^^^ J n £ e obtained. R2 in said general 
point. If this technique is used branched V^^^^m numbers 1-4 which can be set, or 
formula (1) Or R3 With the alkyl group of the stra, ^ ha ^ 1 °' t . butyl , e tc. are raised. (C) As an 
bached chain, a methyl group, an ethyl group, « (meta) acrylamide, N- 

example of a component, N and N-d»methyl (^^^^^^facrylamidc, and N-t-butyl 
methyl (meta) acrylamide, N-ethyl (meta) i ^^^^S^n be uled. Dimethyl acrylamide 
(meta) acrylamide are raised, and at least one sorl . these (C) components. 

Is desirable in respect of copolymenc an ^^^£^6,. molecular weight distnbu .on 
[0013] Although it contributes to the branching «^2m»neirt, cannot fully raise molecular weight 
canno become large and, as for the '^^^^^ (meta) system copolymer of the 
only of the (C) component. This invention can acquire the acryiam y bini said specific (B) 
amount of macromolecules with "^^^^^^Jsfe effectiveness in addition to 
component which acts also as a cross linking ^^^oTTherefore it replaces with the (B) 
he (C) component which carries out a ^^^^£^^ V™** ^^'ide 
component, and even if it combines with the (C). compon sni uire the acrylamide 

asTsopropyl alcohol, the molecular weight ^^^S^ addition, when it replaces with 
(meta) s/stom copolymer of the ^^^J^Lomer (what has at least two double 
the (C) component and the c ™ vent ^ an acrylamide system copolymer, and 

bonds) is used, as mentioned above (meta) ~ g concentration is difficult. 

these various organic acids and po^u^ at ^ g f^^wclL amino 
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those hydrochloric acids, The salts of inorganic acids, such as a sulfuric acid and an acetic acid, or an 
organic acid, or this the third class amino-group content vinyl monomer and methyl chloride, The vinyl 
monomer containing the quarternary ammonium salt obtained by the reaction with the fourth class-ized 
agents, such as benzyl chloride, a dimethyl sulfate, and epichlorohydrin, etc. is raised. 
[001 7] (D) As a nonionic vinyl monomer in a component, the alkyl ester (carbon numbers 1 -8 of an 
alkyl group) of said anionic vinyl monomer, acrylonitrile, styrene, vinyl acetate, the methyl vinyl ether, 
etc. are raised. In addition, little use of the conventional cross-linking vinyl monomer can also be carried 
out within limits which do not deviate from the engine performance of the additive for paper 
manufacture of this invention. 

[0018] In this invention, the amount of each [ used ] of each component of the copolymer which consists 
of a (A) - (C) component must be determined enough in consideration of the engine performance as an 
additive for paper manufacture of the copolymer obtained, namely, the (A) component - the total mol 
sum of (A) - (C) component - receiving - usually - about 99.9-80 mol % -- desirable - 99.2 - 80-mol 
% -- it is 99.2 - 90-mol % more preferably, the case where the (D) component is used on the other hand - 
- the (A) component - the total mol sum of (A) - (D) component - receiving -- usually - about 99.9-55 
mol % - it is 99.2 - 70-mol % preferably. In addition, when not filling the (A) component to 55-mol%, 
it is difficult to get in sufficient paper durability effectiveness as an additive for paper manufacture etc. 
[0019] (B) a component - the same - the total mol sum of (A) - (C) component, or the total mol sum of 
(A) - (D) component - receiving - usually - 0.05 - ten-mol % - it is 0.1 - five-mol % preferably. (B) 
Since the effectiveness of chain transfer is small and generation of the branch point also has it when not 
filling a component to 0.05-mol%, branching structure is inadequate. [ little ] Since the effectiveness of 
chain transfer is too strong when exceeding ten-mol %, a polymer chain becomes short and it is hard 
coming to generate the amount polymer of macromolecules. 

[0020] (C) a component - the same - said total mol sum - receiving - usually - 0.05-1 0-mol % - it is 
0.1-5-mol % preferably. (C) Since there is little generation of the branch point when not filling a 
component to 0.05-mol%, branching structure is inadequate. In exceeding ten-mol %, there is an 
inclination for the branching reaction by chain transfer to increase and to cause gelation. 
[0021] moreover - the case where the (D) component is used - the total mol sum of (A) - (D) 
component - receiving - usually - or less about 40 mol % - it is used less than [ 30 mol % ] 
preferably. (D) When a component exceeds 40-mol %, it is difficult to get in sufficient paper durability 
effectiveness, in addition - the case where anionic is given to a copolymer as a (D) component - said 
total mol sum — receiving — usually — an anionic vinyl monomer — 1 - 20-mol % — desirable — 2 -15- 
mol % - it is used, the case where cationicity is given to a copolymer - the total mol sum - receiving - 
usually - a cationic vinyl monomer - 1-20-mol % - desirable - 2-15-mol % - it is used, moreover - 
the case where both sexes are given to a copolymer - the total mol sum - receiving ~ usually ~ an 
anionic vinyl monomer - 1-15-mol % - desirable - a 2-10-mol % and cationic vinyl monomer - 1-15- 
mol % - desirable - 2-10-mol % -- it is used. 

[0022] Composition of the copolymer used for this invention can be conventionally performed by 
various well-known approaches. For example, said various monomers ((A) - (C) component or (A) - (D) 
component) and water can be taught to a predetermined reaction container, a radical polymerization 
initiator can be added, and the water-soluble acrylamide (meta) system copolymer made into the purpose 
by warming under churning can be obtained. Reaction temperature is about 50-100 degrees C, and 
reaction time is usually about 1 - 5 hours. Reaction concentration (monomer concentration) can usually 
be performed at about 10-40 % of the weight, and can carry out a polymerization also in high 
concentration. Moreover, without diluting also in a high-concentration case, it can be used and the water 
solution of the obtained copolymer can be saved. In addition, an approach to teach a monomer can be 
performed by the various approaches that a coincidence polymerization, a continuation dropping 
polymerization, etc. are conventionally well-known. As a radical polymerization initiator, the usual 
radical polymerization initiators, such as a redox system polymerization initiator of the form which 
combined persulfate, such as potassium persulfate and ammonium persulfate, or these and the reducing 
agent like a sodium hydrogensulfite, can be used. Moreover, an azo system initiator may be used 
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chemicals, such as a filtration improvement agent and a ^^^^X^^hesiv; of 
reinforcing agent, and **** doubling paper. In addition, when "^rl^orcZ agent, and **** 
internal chemicals, such as a filtration improvement agent and a Pape, re ^rcmg age 
doubling paper etc., it is desirable that we lg ht average ^^S^SS^^ from the 
viscosity is good to usually use about (25 degrees ^^^^^ of th i s invention is 
point of handling nature. In addition, although the additive for pape ™^£tabwrt (25 degrees C) 
adjusted to 10 - 40 % of the weight of solid ^^^^^t^^. Thus, 
lOOOOcps of viscosity for solid content concentration to 40 /. acr^amide (meta) system 

although the additive for paper manufacture which comes to ^^S^d^n be used by 

copolymer of this invention is the amount of macromolecules, it is hypoviscosity an 
high solid content concentration. 

[S of the invention] Although the additive for ^^^^^ ^ 
acrylamide (meta) system copolymer of the amount of (1) "^"^^^ * har ply reducible, 
comparatively and excellent also in workabihty. ^^^^^^ improve 
while high-concentration-izing of product concentration obtained (meta) is high 

productivity. Moreover, it can guess that the ^^^J^^Ln^ engine 
branching structure, and the contact between pulp enhancing effect. Many 

performance as additives for paper ^^^^J^^^n^ conditions as the 
effectiveness which was excellent also in the ^^^J^^i^ adhesive of externally 
result as various kinds of additives for paper """^^^^^ agent and a paper 
adding chemicals, such as internal chemicals, ^™*^.?Z^V*P*> is done SO " 
reinforcing agent, and a surface paper reinforcing agent, and douonng p p 

[Sple] Hereafter, an example and the example of as 
explained more concretely. In addition, each of sections and /oS is based we g 
there is no special mention. f Q , . . r 0 / an _ l to the total mol 

[0026] The acrylamide 234.6 section (it is the same as tha beta* of 5Ww ^ ^ 
sum of a monomer), the meta-allyl compound ^^^J^^^ * ection ^ 2l% ° f 
dimethyl acrylamide 6.9 section (two-mol %), and L^^^ cxamp i c 1 agitator, a 
monomer concentration) were taught to the 4 ^^^^^T^l^ in the system of 
thermometer, a reflux cooling pipe, and nitrogen g^*™SEde into 40 degrees C, and the 
reaction was removed through nitrogen gas. The ins.de ota^swm as a 

ammonium persulfate 0.25 section and ^^^S^'^ « after casing out a 
polymerization initiator to the bottom of churning. It was ^P^rm ^ % rf ^ 

temperature up to 90 degrees C. The / on - exch *^ of solid content, and 

micrometer membrane filter, it means a conte nt »™^^iple h as shown in Table 1, even if 
[0027] In examples 2-1 1 and one to example ° { ™W^ 5 ™^^ one sort was changed, and 
few [ inner ] among the class of X A) - (D) ^^^^apolVmcr water solutions were 
also the same actuation as an example 1 was perionncu, 
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obtained, the description of the obtained various copolymer water solutions -- a value is shown in Table 
2. In addition, in the example 10, the polymerization was performed at 41% of monomer concentration, 
and after polymerization termination, ion exchange water was thrown in so that it might become 40% of 
solid content concentration. Moreover, in the examples 4 and 5 of a comparison, it carried out by adding 
isopropyl alcohol. 
[0028] 
[Table 1] 



•mm 

mm 7 
mmm 
mm 9 



mm 2 
mms 
mm 4 
nam 5 



(A) 



AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 



95 
90 
90 
89 
85 
89 
89 
89 
87 
85 
90 



AM 
AM 
AM 
AM 
AM 



90.5 
90.8 
89 
92 
92 



(B) 

m 



SMAS 3 
SMAS 3 
SMAS 3 
SMAS 3 
SMAS 3 
SMAS 3 



SAS 
SAS 
SAS 
SAS 
SAS 



SMAS 3 
SMAS 3 
SMAS 3 



(C) 



DMAA 2 
DMAA 2 
DMAA 2 
DMAA 2 
DMAA 2 
IPAA 2 
DMAA 2 
IPAA 2 
IPAA 2 
IPAA 2 
DMAA 2 



DMAA 2 
DMAA 2 



(d) m 



TJCJ 



AA 5 

AA 3 

AA 3 
AA 3 
AA 3 
AA 3 
AA 3 
1A 3 



AA 3 
AA 3 
AA 3 
AA 3 
IA 3 



DM 5 
DM 3 

DM 3 
DM 3 
DM 3 
DM 3 
DM 3 
DM 3 



DM 3 
DM 3 
DM 3 
DM 3 
DM 3 



rJTJ 



AN10 



AMA 0.5 

TAIC 0.2 

H-MAA 2 

IPA 5 

IPA 3 



[0029] Front Naka, AM:acrylamide, SMAS:meta-allyl-compound sulfonic-acid soda, SAS:allyl- 

compound sulfonic-acid soda, DMAA:N,N-dimethylacrylamide, IPAA:N-isopropyl acrylamide, 

AA:acrylic acid, IA:itaconic acid, DM:dimethylaminoethyl methacrylate, AMA:allyl-compound 

methacrylate, T AI C: trial lyl isocyanurate, N-MAA:N-methoxy acrylamide, IPA: Express isopropyl 

alcohol. 

[0030] 

[Table 2] 
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PH 



mm 
(.%) 



3SKW2 
$JS6fll3 
31*601 4 
3S&&W5 

mmi 
mm 6 
mm 

mmn 



tttwu 
nam 2 
mm s 
mm 4 
tmms 



4. 5 
4. 2 
4. 7 
4. 5 
4. 3 
4. 5 
4. 4 
4. 5 
4. 5 
4. 5 
4. 0 



4. 6 
4. 
4. 5 
4. 

4. 2 



20. 2 
20. 5 
20. 4 
20. 5 
20. 8 
20. 2 
20. 5 
20. 8 
20. 5 
40. 2 
20. 5 



20. : 
20. ! 
20. 
20. 
20. 3 



(c p s) 



9 8 0 0 
9 3 0 0 

8 9 0 0 

9 5 0 0 
9 9 0 0 
9 10 0 
9 3 0 0 
96 00 
9 3 0 0 
9 5 0 0 
8 0 0 0 



2 9 0 X 1 0 4 

2 7 OX 1 0 4 

3 2 5X 1 0 4 
3 1 OX 1 0 4 
2 6 0X1 0 4 
2 7 5X 1 0 4 
2 8 5X 1 0 4 
2 8 OX 1 O 4 
2 8 OX 1 0 4 
52 0X10* 
300X1 0* 



9 10 0 
9 5 0 0 
7 8 0 0 
7 3 0 0 
90 00 



2 2 0X1 0 4 
240X1 0* 
185X10* 
170X10* 
2 2 OX 1 0 4 



0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 



1 5 

2 0 
0 
0 
0 



[0031] Beating is carried out with a beater. (The V^^^X^ <° ~*"« 
used paper - I Niagara style - Add a *^1^* P 0 « for pulp is added by makmg 
CessV S.F) 420ml, aud i. is |*^^^£SS£d in examples 1-1 1 or the .examples 
into a paper reinforcing agent each copolymer wa ^""° . di , uted ^ tha t it may become 0.1 / , 

SSrafThe Sormance-evaluation approach 2) ^-'"S of a comparison by the pulp 

ESafned in each *T^£2t^^^ " ^ ^bu* ' 
(pH 6.8) which - *e above - carrying ou, - a ratto - burstmg 

above -- the same -- adding - uicnuim. 
strength was measured. A result is shown in Table 3. 

[0033] 
[Table 3] 
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/ 




\mm2 J 


mm l 


2. 


5 5 


5. 


8 0 


mm 2 


2. 


6 0 


5. 


8 5 


mmm 


2. 


6 3 


5. 


8 9 


mm* 


2. 


7 0 


5. 


9 6 


mms 


2. 


6 4 


5. 


9 0 


mm& 


2. 


6 8 


5. 


9 3 


mm 7 


2. 


6 7 


5. 


9 1 


mm s 


2. 


6 8 


5. 


9 5 




2 . 


6 9 


5. 


9 6 




2 . 


5 1 


5. 


7 3 




2. 


6 3 


5. 


8 3 


mmi 


2. 


4 5 


5 . 


C G 
0 0 


mm 2 


2. 


40 


5 


5 2 


mms 


2 


. 37 


5 


. 48 


mm 4 


2 


. 35 


5 


. 50 


JtttN5 


2 


. 40 


5 


. 42 



he same actuation as an example 1 was "Permed and van ^ C0 P ^ s „ a value is shown in Tab le 

obtaTned. the description of the ^^ f^Z^ ^^^S'^ 
5 In addition, in each example and the example ' ^ F he water was thrown in after 
21% of monomer concentration 31%, or 41%, and on g-ng^ ^ content concent ration 
polymerization termination, and it prepared so that it might 
(20%, 30%, or about 40%) shown in Table 5. 

[0036] 

[Table 4] 
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(A) 


(B) 


(C) 


(D) f$.ft 


-tote 






my 






SHS0D12 
f£66Wl3 
£lfi*|14 
£!60i|15 


AH 93.5 
AH 68 
AH 93 
AH 83 
AH 87 
AH 62 


SHAS 0.5 
SHAS 1 
SHAS 2 
SHAS 1 
SHAS 2 
SHAS 2 


DMAA 1 
DMAA 1 
DMAA 1 
DMAA 1 
DMAA 1 
DMAA 1 


IA 5 
AA 5 

IA 5 
IA10 
AA 5 


DM 5 


AN25 
AN10 
AN30 






AH 68.5 


SHAS 1 




AA 5 




AN25 


AMA 0.5 



[0037] Front Naka, AM:acrylamide ? SMAS:meta-allyl-compound sulfonic-acid soda, DMAA:N,N- 
dimethylacrylamide, IA:itaconic acid, AA:acrylic acid, DM:dimethylaminoethyl methacrylate, 
AN:acrylonitrile, AMA: Express allyl compound methacrylate. 
[0038] 
[Table 5] 





tt « 




PH 


















(96) 


(c p s) 




(%) 




5. 


5 


30. 8 


8 5 00 


1 3 1 X 1 0 4 


0 


S6»«13 


5. 


3 


3 0. 0 


9 2 0 0 


1 0 OX 1 o 4 


0 




4. 


7 


2 0.5 


9 9 00 


1 8 2X 1 0 4 


0 




5. 


1 


30. 7 


4 700 


1 5 6X 1 0 4 


0 




5. 


3 


40. 2 


9 3 0 0 


122X10* 


0 


mmmn 


5. 


2 


40. 4 


4 10 0 


9 3X 1 0 4 


0 




5. 


5 


30. 0 


1 2 0 0 0 


170X10' 


1 5 



[0039] (The performance-evaluation approach 3) Lab size press coating equipment (Kumagai Riki 
Kogyo make) was used for high-quality acid paper (basis-weight 60 g/m2), and after it carried out 
coating (a part for 40m/in 2% of coating concentration, nip pressure 15 kg/cm, and coating rate), having 
used as the paper reinforcing agent each copolymer water solution obtained in examples 1 0-1 6 or the 
examples 5-6 of a comparison, it dried for 1 minute at 105 degrees C using the rotation dryer. After 
desiccation, after carrying out gas conditioning to the bottom of the condition of 20 degrees C and 65% 
R.H. for 24 hours, RI printing testing machine (Akira Seisakusho make) performed the surface strength 
test using the nip pressure of 4mm, and SMX ink (the TOYO INK MFG. CO., LTD. make, tuck 20), and 
the picking condition after printing was observed with the naked eye. 5 was made into good and it 
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considered as five-step evaluation by making 1 into wrong. A result is shown in Table 6. 

[0040] (The performance-evaluation approach 4) It is J.TAPPI about the interior reinforcement (Kgf- 

cm) after carrying out gas conditioning like the performance-evaluation approach 3. It measured 

according to No.54. A result is shown in Table 6. 

[0041] 

[Table 6] 







fFfif*^4 




4. 9 


2.5 6 


*mm 


4. 4 


2.5 3 


fmvm 


4. 7 


2. 55 




4. 7 


2.5 5 


$mms 


4. 9 


2. 54 


mmmn 


4. 4 


2.5 5 


&m 6 


4. 1 


2. 45 



[Translation done.] 
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^-^ZMfe^hLT 7'J;«£lorr 
Styv-, (C) ( 1 ) : CH» =C (Ri ) 
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*/H6. RMi^K^afcttl»8U~4oe««,l, 
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(^^) r^urt'TSK»arfeVfc (d) nine (a) ~ 30 
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HW&H4] (A) 7?U;I/7$F99. 9 
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mmTfr*fr&. R 3 liR3BBcl~4Wl«4fc« 
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*/M*>«» U?) 7y4-x/P*yKfcJ:l/ r .r*t<^ 

[a*lB6] (C) N-Wg U*) 7?'J/P75F 
2S#. N, N-i/yf-;l/(y^) 77»J4'7$h\ N- 
.X-f/M**) 7?U/l/r5 N-if;K^)7 
?y/l/7S h\ N--fvrnW (7?) 7?U4'7$ 

If *l64«5: < 1 1, 1 «T»*H«)H 1 ~4 OlvffiM: 

[W*iI7 3 ( D ) J8#i LT . ^/7-(«t;P 
ItofcJtU r-*ytth'^tyv-s l - 1 5t;i/% 
fci^f^yttt'-zRy^-Ji-i st/^ttlB 
LT$r*JII*JH3 * fctt4EltaiaKffl&(niffl. 

[000 1] 
[0002] 

mxi!;fficr>mm<r)<&mittf-®t%it -otzzt 

[0003]-*. iMttafcOiBMftKff 34*tt<0|6l 

itzt>t,zfc£'>x^&. frfr&vtMTizw&mmm t 

l/Cli. XV77 >))V7 S H**«±at*r>T^6. 
[0004] LA>L&* J f>. ifi*. S^ffl^D^JWffiffl 

wffi«TFi«o^yr^ y;urs H^sttffl^jiwcti. 

ffi*^, sigJgcoSfp (SSfflSfflSsJPffJ) *«B*SnTV^ 

s. 

[0005] i*lfe^|BI»St»»1!-r^< . »ttt- 
(Z®^^^<tt2ffl*t&t(?5) * 



3 

•reWMf«ScS*i , 0>*. Wilf, (WHJIB5 

3-H49H ^m) nmmmmt lx*+\sv 

fx 7 9 D ^7 5 F3*9 y't-^t 7 £ .1 

* £ fc y;Mtfi Z b 1, ( ±|5M fc £8 L 

•?-$ffihl\Uz%X'cr>yMkcVim ( P r i nc i p 1 
es of Polymer Sciense, Cor 
nell University Press Ith 
acaN. Y. , 1 953) iHWi. 4fc, *tt*> 

ii3-gmv->u*s-?-$m%ix^&tf < hupp 2- 
6119 7^$g) , *%w%0)w&?%mm\,z xti 
if. n±nyMtib&&*mtit!trci>!) * frt->x 

[00 06] &tz. TVfr (X?) 77 0 Is- h, N, 
N - if* +)VT 9 L> )V7 5 F l?<D>i0[#i)ttfi#s£ 

*4 v-n* si-z&mi- zzbizx vw&mm 

tzik£obthl&*-i>%ZtlX^Z («fB» s P5-195 

48 5#^«) . u»u &mm&.mmt:#tz>t' 

ttW8E7n-y-fc:J:->rt»lHai$<iT^*. 
[0007] 

oZb%<m#?&<£lfz r^U^TSHSR* 
[0008] 

r^'j;urs vjkim&wnmmsLftt ix. mm 

tt££-f LT. mzm (B) Dt*-ft 

-b (C) HRS (1 ) T«3*l*N-{|» T 
? 'JyPT 5 FS£fflv^ i b fc X 0 . yA-fttrff 3 Z b 
«:<**WWoJ«Wf 7? 'J/l^75 KXM 

tz. *wmfrfr&mtz%%\mzm^x%.&ztitzi> 

[0009] -ftcfrh. (A) (*9)79 

ru;Ht* los-rs^y^-fcit/ ( c ) 

( 1 ) : CHz =C (Ri ) -CONR 2 (R 3 ) (it 
«k R 1 li*Sffl( : F4fcti*f-/l>*. R 2 {i*fJt®74 
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fcii&XK i ~4 nmmt i < lifttmcDT^/i-m. 

R 3 (i^fSSt 1 ~4 oSifi4 MtMmnTfr*n&& 
m) X'mtihK-W&(*?) 77Vfr7$mt: 

(a) 7?v>v7ny. (b) mm-m-n 

(C) ( 1 ) : CH 2 =C ( R 1 ) -CONR 2 

( R 3 ) (5$tk R 1 ti*3&!I74*:(i^/l^ R 2 

7/Mf/HL R 3 JiS8R»l--4^««[4fett4HS«o 
7iV*)V&*m- > X'$k2tiZ> N -am (Xf)T?» 
frTSmZWlZ (D)MIE(A)~(C))S^|» 

fct>l«££fi£LT*»<->*l* 7?U/l'7$F 
[00 10] 

[«W<^WfcO««3 *JMBtc*iV^, (A) 
20 7? 'J ^7 5 FfcJi, 7^'J^75F4fctt^^^ , J^ 
7S FcO^ t SrVH\ C*lfe{4*a«ffl4fcttfiffflT* 
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7'J/U«i. HRWKil«»»tt^^rt6»iaT* 
30 0. *»9!fc:*ivvcii, ii^Mfc^ffi^M^il 
m£&bitft^b%z.t>tlZ>. (^^) 
7 'J / HfeF 2 ojyjiJ> 4 . ?Ml L fc "3 . ■iH 1 

IW)£<^Sit»»iL<^v\ 4^:. 7 

?W4 )\,m*G?z%&tz'?^xi>®mx'h&. ; 

«±a«r (B) Daf-i«RZ«S^i:LT (^^) 7 'J 
^SSrloWf&t/v-iLTfi, 7'J^ 

tnhmz TV)V7)Va-)Vfrt>Wliitlh'J?tt:< 
40 1 1> 1 «£teffiT'£ 6 . ( B ) fSL#<7)%frX't, . 

mtLh (X?) T9 'J;U7S K jMK^HcMKH" * 
fc-tSjST' (^^) 7 l J;ux;t.*yis4^{i^co^jff 
4L<. mz^jv-cr)^!&frh*?7V)VX)\,jrs> 

hU^^. *U'>AJS^£7)7/^ , J^S^. 7Vt- 

[00 12] (C)HRjUI) :CH 2 =C ( R' ) 
— CONR 2 (R 3 ) ( R 1 li**K**fctt.Xf-^ 
R 2 tt**« : P4fcJ4i«l5»l-4^)lOltU<tt 
50 4HWB07yp*;t«. R 3 ttKW»l~40ll«*fctt 
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wm<r>T)v*ivm) x-mtiin-w.® (yy > ry 
our ivma. N-7)v*)im*<n*i-!v&ttz\i.* 
^ymmmm&t Lxm-thz t mmtx . 

(1) *OR 2 ££teR 3 (CfcttS^g[l~40iia! 

t«±^HS^T^;«t(i, yf-^S. 
S, ( C ) J&ftCDjyfcffli LTte. N, N-S^/U 

(yy ) ry y;i/T$ h. N-^yrutvp (yy ) r 

yj/l/TSF. N-yf-;Myy) T? y;l/7*S F, N 
-xf-;K>^) r^'WiF. N-^/7ot> 
(yy ) T^'JA'TS Ht}J:tfN-t-7f-/l/ (y y) 

fctl8£<$ffl?£&. ^ix£> (C) *4W)«n6»ttft 

[ o o i 3 ] he ( c > &M3mmmizx.&4Mffi% 
tz&j-T&tf* ( c ) mt3iTiitt?mm { &<% 

mUHth (C) jfcfl-fcjn*. JRWHfcLTifffflU*» 
oaa»IWMW)»*«lE1*JgW ( B ) 

C i: t J: 9 . dmi^ffiaWKi- ( y y ) 

79 y )V7 s m^m^mm%-t?> z t &x*%t: 

t*i. U^oT, (B) *MHcfM.T. HRtcttfe 
*UO>&. -< V To t.Vl-7^ r? -ivmnmmffiffl t 
(C)mt m^h-tX t *«WoiHF4^* s «v > 

(y y ) ry y/urs h'^*a^^jRt#-r 
SdfctiT'SfcK «r*j. <C) XMNcftiT, ft**) 

fcffiJBLfcfc^fcli. fflfi*U:J:5fc (yy) 
ry u/i-rs K*#S£*#y/wi:u&< . Kinst-co 

[ooi4]*Sfiwri4. (yy ) ryy/i-rs F&ift 

S£tt<Ofl|ji!cJ&ft t LT , B?fB ( A ) Jfc)h ( B ) ffcfr 
fcit>* (C) jfeSHcJU^T. ( D ) jfcfrfc LT 

Mie ( A) ~ (C ) e^KT^yfih'_;«y7 

-t%hh. &t>ti&#m&#tzT=i*y&Ztt 
4*a «^tar-* >tt t'x/i,* y v- srffiffl-rfitf 

J;<. »4.ii6*fi^*fc*f-^vtt*fl-4-rs*^t 

-;«ye-<oiS#*flWi-<itfJ:v^ 4fc. ;-*v 
ttbT-;« y v-{±. *y -e-fcaWcttSttWi fctf> 

*»tme (a) - <c ) ifta-twar* 
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[00153 HtrfE ( d ) jSfrTD&a^r-^vttt' 

tyv-t LTti:, fcfcitf (yy) 7*yy/HL yo 
hy&^O^y^tfyi! ; 7l/-f ylL 77-;H, 

X+ivrurtyxfrKyWjZn^Wfr^ytil ; it: 

tezti^&mimMwi- b y ii y * ajs^ot 

/^'JffeJWS, 7ytx^A&f£#£>(f£>ii£,, 
10 [ o o l 6 ] ( d ) foftvytciixnti f-* yft t-;i^t y 
v-tUTJi. fciilfv'y^rt'TSyx^rt' (yy) 
"J h . y'XfJl/7 5 y Xf-;M y ^ ) T ? V U 

-b. yy f-^r 5 y 7ut;K y 9 ) y^r s 

F s -/'xf;l/7S/7ot;K^^ ) T^y^rSH^: 
fc'c0^3»T5y*Sr*-tSh*x;^y-7-^/c{±^-ix 

i tdtm&E»7 s y 31^ t'x;^ y v— ty 
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fnBTxjtytth'xy^yv-cor;^ 
;nxf;i' (T;P#/HfcoD8BRl-8) . r^'Jo- 
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[ 0 0 1 8 3 *mil/ZtS^X. ( A > ~ ( C ) 
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A^>tt%A4l(dttL, 9ft. 9 9. 9~8 0^%S 
Ssif^L<<i99. 2-80^/1-%. J: L<li 
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( A ) jS^Mi ( A ) ~ ( D ) fig^co^t 
;PfDtttL, 9ft, 99. 9~5 S^yi/^gJS. #4L 
<{499. 2~70 j e;l/%'C*4. **J. (A)^*5 

40 -wKmfimmz'm^. 

[00 1 93 (B) iS^fcRttfc:. (A)-(OiS^ 
o&Wb* ifcli ( A) - ( D ) jS4Koet;u*t« 
t. 9ft. 0. 05~10*/U%, VtiKiiO. 1~ 
5 %AWC& 4 . ( B ) sR^WO . 0 5 t^%KSSit^ 

h'j?%^tzMzftimmtf*+ftx-b&. i ot^sr 
mth^z&mmm<rm%tm?%'htz#>\ l zxv-? 
-mm< % vm^m* y z&jslliz 
[00203 ( c > ^t>[§i«ic, mm&tvwzn 

50 Lit 0. 0 5-10^%. »4L<tiO. 1- 
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[ 0 0 2 1 ] 4fc . (D) fiK^Jffiffl-f . 
(A) -(D) JfctfiOlTE/UfDfcttU a*4 0*;PX 
SJgJilT. ff 4 L < ii 3 0 ^^JiTFT'teffltft . 

( d ) m#4 o w%zmt zw&i,z\z-+tt%t8 i ji%) 
%mm\>\ (d) j£#fcLT, fta^mcr- 

*>11£tt- ! j--fft*§£fc{±, IM^HMcftU ii 
8. r-^ytth'^ty7-$ri~2 0^;P%» #4 
L<ii2-l 5^%<$ffl-fft. ftS^Mcaf-tf^tt 

ttt*-;^/v-S:l~2 0^% s *?41.<J22-1 

-2:1-1 5^/U%. nt 1 0t;P%, 

jj-ytth'^tyv-^i-i 5t;i/%, #4L<«2 
-l ot;u%ffiffl-f ft. 

[0022] *»i«(cfflV^<i*ft«^(c^jStt, ft 

ffi<ORKS»CI(riB««*>'v- ( (A) - (C) « 
$h itdt (A) - (D) lsJ:tf*fctt&* % 7 

noZt tfX'Z ft . 5 y^^a^HttWJ fc L-Tti . W& 

■£mm\cr>&mmii . * / v -coigs mukd 0.05- 

2. OUX, JfiKttO, 1-0. 5«*%"C* 

ft. 0. osMx-ciia^afloR-^jcjiifW*, ft 

[0 0 2 3] *K LTf»£*lfc T^U/l/TSK 
3R**&tttt. **¥*WHMbWl*, 5 077-6 0 0 
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